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Professor of Microbiology
and D. S. DANE, B.A., M.B.(CANTAB.)
Lecturer in Microbiology, The Queen's University, Belfast
IN the winter of 1956 plans were laid for the development of a Virus Reference
Laboratory in the Department of Microbiology, the Queen's University, Belfast,
to be run jointly by the University and the Northern Ireland Hospitals Authority.
This has gradually come into operation over the past eighteen months, and a report
of the work done by this Reference Laboratory up till the end of December, 1957,
is presentecl in this journal, page 53. It is the purpose of this note to discuss the
kind of work a virus reference laboratory may be expected to do.
It should be emphasised at the outset that a virus reference laboratory is not
(like most bacteriological laboratories) prepared routinely to attempt virological
diagnosis of all clinical diseases suspected to be of viral atiology. Virology, with
the exception of a few conditions, is still in a stage of "research" diagnosis rather
than "routine" diagnosis. Experience of many virus reference laboratories has
shown that the investigation of a single patient believed to be suffering from a
virus disease may take months of detailed work and is often a waste of time and
money. On the other hand, investigations of an outbreak of a few cases or of an
epidemic are usually rewarding in the diagnostic help which the virus laboratory
can give to the clinician or the Medical Officer of Health.
For the investigation of virus infection there are two kinds of test available-
virus isolation and serological tests.
Virus isdlation provides the most useful rapid result for some diseases such as
poliomyelitis (and other enteric viruses such as Echo and Coxsackie viruses). This
is the case also, for example, in smallpox where it is of great public health
importance to be able to provide an immediate diagnosis. On the other hand,
isolation of virus would not normally be-attempted in such conditions as influenza,
Q fever or infection with adenoviruses. The reasons for this are (a) that specimens
from patients suffering from infections with these viruses are often taken after the
period of infectiousness and the specimen will contain no virus; (b) the isolation
of a virus and its identification may take weeks of work. For such infections, and
also for survey work, the less time-consuming serological tests, are more convenient.
Serological tests may be used for diagnosis of a recent virus infection or for the
purpose of surveying the prevalence of a disease in the community. For the
diagnosis of a clinical infection two samples of clotted blood are required, these
are usually referred to as paired sera. The first sample should be taken during the
acute phase of the illness and the second sample two or three weeks later during
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pconvalescence. The two sera are then tested to find out if antibody has developed
or if there has been a rise of antibody in the convalescent serum. It will be obvious
that if just a convalescent serum sample is taken from the patient, all that can be
said is that some time in the past this individual has had, or has not had, influenza
or psittacosis or Q fever or whatever virus infection is being investigated. This is
what is done in survey work i.e. the test merely says the patient has at some time
had the disease. Sometimes a very high titre or the presence of a particular type
of antibody in a single convalescent specimen may be highly suggestive of a recent
infection, but diagnosis based on this type of result is never as satisfactory as that
based on a rise in antibody with paired sera. Two samples are required in order to
show that a reicent infection has been caused by a particular virus. With a few
exceptions such as poliomyelitis etc. and the pox diseases-virological techniques
have not been able to provide the rapid answer which can be provided with most
bacteriological specimens and at the present time, with a few exceptions, viral
diagnosis cannot be rapid enough to influence treatment in the early stages of an
infection.
It will be appreciated that there is no value in sending a specimen ot serum to
the virus reference laboratory with a request "organisms please," or "viruses
please. " With a great deal of work it could be shown that any such serum contained
antibody to perhaps a dozen or more viruses. Such information would be of no
value to the clinician although of interest when considered with several hundred
other sera for the purpose of surveying the prevalence of various infections.
For cases of illness in which a presumptive viral diagnosis has been made, the
type of specimen which should be sent is outlined in the appendix of this paper. If
there is any doubt what specimens should be taken, it is best to telephone the
Reference Laboratory and discuss the procedure for collecting and sending the
specimens. At the present time there are no virus diagnostic tests for infectious or
serum hepatitis nor for infectious mononucleosis (glandular fever).
In general the kind of investigations which the Virus Reference Laboratory can
do, and we feel should be doing, may best be seen by summarising some of the
investigations with which it has been concerned during the past eighteen months as
reported on page 53.
One of the first investigations made was a serological survey of the distribution
of poliomvelitis antibodies in the child population of Northern Ireland. This gave
information, not only on the prevalence and types of poliomyelitis in the community
but also provided a guide to priorities etc. in vaccination programmes. Later on
the Reference Laboratory undertook to attempt isolation of virus in all cases of
paralytic poliomyelitis and asceptic meningitis. This study has not only given
information on the epidemiology of poliomyelitis in Northern Ireand, but also led
to the discovery that a member of the Russian Spring-Summer-louping ill group
of viruses was producing an illness in Northern Ireland clinically unrecognisable
frorm poliomyelitis. This type of investigation will continue, as there are several
viruses which can mimic poliomvelitis infection. Not only will it be possible to
find out more about them, but, since these viruses may infect children who have
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in progress to evaluate the vaccine and to discover when booster shots of vaccine
may be required.
Another example of the type of work the Reference Laboratory has done, and
should be doing, was the investigation last year of an outbreak of a C.N.S. infection
which mimicked poliomyelitis amongst young adults in Maghera (Co. Londonderry).
It was possible to say within a few days that the outbreak was not due to
poliomyelitis: the cause of this epidemic is still being investigated. Again, when a
poliomyelitis case occurred in a hospital, it was possible within a few days to say
which of the other children were excreting poliovirus, so that necessary quarantine
measures could be established. Similarly, if a case of smallpox occurred in Northern
Ireland, we would hope to be able to give a presumptive diagnosis within an hour
of receiving suitable specimens which would be confirmed twenty-four to forty-eight
hours later.
In the case of influenza there is never great urgency to have a diagnosis as to
the type etc. of infecting virus. During 1956 and 1957 we tested a number of sera
for evidence of influenza. These tests, as has been noted, demand that an acute
and convalescent sample of clotted blood be sent to the laboratory. Athough the
laboratory can give no immediate help in the treament of the acute illness, such
tests are of great public health importance to the community. By studying these
sera from cases of respiratory diseases seen by various doctors, it was possible to
show that early in September, 1957, Influenza A had arrived in Northern Ireland.
It was then worthwhile discovering which strain of influenza was spreading in the
community. This necessitated the isolation of virus, which was done from a number
of selected patients.
The viruses isolated were shown to be strains of 'A' (Asain) influenza, and were
sent to the WHO influenza centre for comparison with strains of influenza virus
from other parts of the world. There are many laboratories scattered over the
world, which, like the Virus Reference Laboratory in Belfast, are acting as
listening posts for WHO, and the success of this arrangement can be seen from the
rapidity with which information on the outbreak of Asian influenza was disseminated
last year, and the rapidity with which vaccines were made available. It may be of
interest to note that the virus of Asian influenza was first reported from Singapore in
May, 1957, and pilot batches of Asian influenza vaccine was being made in the
Reference Laboratory in Belfast in July, 1957-as a precautionary measure. If the
epidemic had proved to be serious, i.e., if there had been a comparable case
fatality rate to that of the 1919 influenza epidemic, we wished to be in a position
to make vaccine for Northern Ireland if supplies had not been available in time
through the usual commercial channels. It is important then that we should be on
the look-out all the time for outbreaks of respiratory (disease which could well be the
starting point of an epidemic.
Among the other types of work which the Reference Laboratory has done was a
survey for the presence of Q fever in Northern Ireland. So far the evidence suggests
that Q fever is not present, making Northern Ireland one of the few countries in
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NOTE (a) Keep cold =keep specimen on ice or in a refrigerator but
(b) Serological tests will not normally be done unless paired
(c) If in doubt please telephone the laboratory for information
1 .12
ILLNESS SPORADIC CASES
Influenza. (1) 5-10 ml. of clotted blood taken during first few days of
Adeno-pharyngeal-conjunctival fever. illness. AND
"Epidemic conjunctivitis." (2) 14-21 days later 5-10 ml. of clotted blood.
Psittacosis.
Q fever. As for influenza (see above).
Atypical pneumonia.
Respiratory diseases of infants and As for outbreak of influenza col. 3 above.
babies.
Poliomyelitis. (1) Sample of feces from bed-pan containing no disinfectant.
Aseptic Meningitis. Sent to lab. in waxed container and kept cold.
Coxsackie and Echo virus. (2) 5-10 ml. of clotted blood taken atsame time as fmces sample.
(3) If available 2-3 ml. of CSF kept cold.
AND
(4) 21 days later 5-10 ml. clotted blood.
Encephalitis. (1) 2 ml. CSF kept cold and sent to lab. on ice.
Louping ill-Russian Spring Summer (2) 10 ml. clotted blood kept cold and sent to lab. on ice.
encephalitis. (3) Sample of feces from bed-pan containing no disinfectant,
Lymphonytic-choriomeningitis. sent to lab. in waxed container and kept cold. Mmsencephalitis.
A AND
(4) 21 days later 5-10 ml. clotted blood.
Herpes simplex-other vesicular (1) Vesicle fluid in a capillary tube or bijou bottle, or scrapings
diseases other than smallpox. from lesion in a bijou bottle, keep cold and send to lab.
on ice.
(2) 5-10 ml. of clotted blood.
AND
(3) 21 days later 5-10 ml. of clotted blood.
Exanthemata other than measles, As for poliomyelitis (see above).
scarlet, rubella.
Lymphogranuloma venereum. (1) Sample of pus in sterile bijou and kept cold and sent to
lab. on ice.
(2) 5-10 ml. clotted blood.
AND
(3) 21 days later 5-10 ml. of clotted blood.
Smallpox. Telephone smallpox consultants and laboratory 30503 Ext. 238.
Undiagnosed disease of possible viral itiology.
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do NOT freeze.
samples of sera are received, i.e., an acute phase and a convalescent serum.
on collecting and dispatching specimens.
3 4
OUTBREAK OF SEVERAL CASES OR EPIDEMIC FATAL CASES
(1) Throat swab taken with swab on wooden applicator.
Swab broken off into bijou bottle containing 2 ml. of
normal saline and 0.5 ml. of sterile broth. This must be
kept cold and sent to lab. on ice. (1) Portion of lung in sterile bottle
(2) 5-10 ml. of clotted blood taken at same time as throat swab. kept cold and sent to lab. on ice.
(3) 14-21 days later, 5-10 ml. of clotted blood.
(2) Swab of bronchi taken as for
throat swab in col. 3 above. Telephone Laboratory 30503 Ext. 238.
As above.
(1) Sample of faeces as in col. 2.
As for sporadic cases col. 2. (2) Piece of cortex, mid-brain pons,
medulla and cord in sterile bottle
and kept cold, sent to lab. on ice.
(3) CNS material for histology to
Pathology lab.
Telephone Laboratory 30503 Ext. 238.
(1) Piece of skin or mucous mem-
brane with vesicles. Keepcold and
send to lab. on ice.
Telephone Laboratory 30503 Ext. 238. (2) Piece of cortex, mid-brain, pons
medulla and cord in sterile bottle.
Kept cold and sent to lab. on ice.
(3) CNS material for histology to
Pathology lab.
As for poliomyelitis (see above). Telephone Laboratory 30503 Ext. 238.
Telephone Laboratory 30503 Ext. 337.
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taken, and it has been observed, for example, that Belfast pigeons are commonly
infected with psittacosis virus.
It will be clear that the type of work in which the Virus Reference Laboratory
can be of most use to the community is-
(a) To investigate outbreaks and epidemics of virus diseases.
(b) By serological surveys and epidemiological studies to define the frequency and
importance in Northern Ireland of the known virus diseases of man.
(c) On suitable occasions to assist clinicians in the investigation of individual cases
believed to be of viral origin.
(d) To assist clinicians and public healtlh workers in research problems of illness
of viral origin.
The diagnosis of virus infections has undergone great development in the last ten
years and no doubt this will continue until virus and bacterial infections can be
diagnosed with equal ease and rapidity. At the moment, with the exception of
certain virus diseases, the diagnosis can only be made when it is too late to influence
the course of treatment. This does not mean that most investigations are a waste
of time, but it does mean that we should regard a Virus Reference Laboratory more
as a means of increasing the knowledge of virologists, clinicians and those
concerned with public health, rather than simply as a routine diagnostic laboratory.
REVIEW
AIDS TO ORGANIC CHEMISTRY. By George A. Maw, Ph.D., F.R.I.C. Fifth Edition.
(Pp. vii + 176. 10s. 6d.) London: Bailliere, Tindall & Cox, 1958.
THE author of the present edition states that care should be taken to avoid reducing the
subject to a mere catalogue of formulx. However, a fairly extensive field is presented to
the student in such brief compass, that only those with a good practical knowledgc of
chemistry are likely to be stimulated to any interest in the subject.
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